Introduction
Since ancient times, medicinal plants are used for preventive or curative purposes. Primitive human societies already used medicinal plants for diseases treatment. It is believed that ancient populations discovered the healing properties of plants by observing animals that rubbed themselves on the trunks of trees to alleviate or heal their wounds 1 .
Native from the caatinga ecosystem, "Angico" (Anadenanthera colubrina Vell. Brenan) is a plant found in the northeast, southeast and south regions of Brazil. The inner bark contains tannins and has hemostatic, depurative, astringent and healing properties and is commonly used in folk medicine as brew, syrup, tincture or macerated [2] [3] [4] . The condensed tannin can also be referred to as proanthocyanidins and are known to improve wound healing 5, 6 . The hydroalcoholic extract of angico has in vitro antimicrobial activity against Staphylococcus aureus strains 7 .
The healing process consists of a series of cellular and molecular events that occur, interacting for the rebuilding of the damaged tissue. Under normal conditions, the healing process follows a sequence that can be divided into three specific phases:
inflammatory phase, fibroblast proliferation, extracellular matrix deposition phase and remodeling phase 8 . The characteristics of evolution on the site of injury is a result of a succession or combination of cellular and tissue events that are caused by chemical mediators and cellular activation 8, 9 .
During a skin lesion, leakage of blood from damaged blood vessels and its constituents, such as vasoactive substances, adhesive proteins, growth factors and proteases, will occur 10 .
Angiogenesis is a biological mechanism for new capillary formation. It involves the activation, migration, and proliferation of endothelial cells from pre-existing vessels 11 . Most likely growth factors are responsible for mitogens and hyperplasia of the epithelium 10 . The remodeling phase promotes a change in the composition of the extracellular matrix of fibers and cells, it is a period of consolidation and strengthening. The initial reinforcement is the deposition, clustering and collagen remodeling, and is responsible for the increased tensile strength and decreased scar size and erythema 10, 12 . At this stage a progressive reduction of the neoformed vessels occurs, including cell elements and fibroblasts reduction, and the monostratified epithelium becomes stratified 12 .
Phytotherapic elixir sanativo ® is traditionally used in northeastern Brazil, it's composition consists of a hydroalcoholic extract from different plant species, among which angico (Anadenanthera colubrina Vell. Brenan) is included and indicated for its anti-inflammatory activities in the treatment of wounds. The presence of angico seems to be related to its hemostatic and healing activities 4 . Lima et al. 4 studied the healing activity and preclinical toxicology of elixir sanativo ® and observed its significant healing properties in the epithelial tissues.
Several studies have demonstrated healing effects of plants. Parente et al. 13 studied the effect of ethanol extract of Calendula officinalis L. flowers in skin wounds of rats and observed healing activity with induction of neovascularization. The copaiba oil, a substance extracted from a plant found at the Amazon rainforest, was evaluated morphometric and morphologically in cutaneous wound healing in rats, demonstrating a capability to increase the granulation tissue and blood vessels [13] [14] [15] .
Based on positive data describing the angicos antibacterial properties and its use in folk medicine to promote healing and tissue repair, this study was carried out to evaluate the morphology and neoangiogenesis of cutaneous wounds in rats treated with angico (Anadenanthera colubrina var. cebil) hydroalcoholic extract at 5%.
Methods
The study protocol was approved by the Animal Ethics 
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The animals were then divided into four groups according to the time of application of the extract and normal saline. Group G4 -four days application, group G7 -seven days of application;
group G14 -14 days of application; group G21 -21 days of application. Euthanasia was performed by increasing anesthesia.
Preparation of the extract of Anadenanthera colubrina var. cebil
The The extract was prepared from the bark from a tree at the Pharmacy Department of the Pharmacognosy Laboratory, UFPE. After collecting, the material was air dried, milled, the powder obtained was weighed and diluted in 500 ml methanol 16 .
To obtain dry extract of A. colubrina var. cebil, after 12 hours the mixture was removed from the Soxhlet, filtered and concentrated in a rotary vacuum evaporator at 40°C to 45°C
17 . An aliquot equivalent to 5g of this extract was diluted in 70% ethanol to yield the hydroalcoholic extract at 5% and was kept in an amber glass container at room temperature until the experiment.
In addition, aliquots of the angico extract (15 uL) (Anadenanthera colubrina var. cebil) were analyzed by thin layer chromatography (Merck silica gel. Article 105 553). Mobile phase chromatograms with different polarities were developed and their components were revealed according with the class of metabolites investigated 18, 19 . The presence of polyphenols (coumarins, anthraquinones, cinnamic derivatives, fenilpropanoglicosídeos, flavonoids, proanthocyanidins and gallic tannins), alkaloids and terpenoids (iridoids, mono and sesquiterpenes, triterpenes, steroids and saponósidos) was investigated.
Morphology and morphometry
Inhalation anesthesia with isoflurane was administered to animals from each group (G4, G7, G14 and G21), the wound was dissected with a 0.5 cm margin of healthy skin around the lesion.
The fragments were quickly immersed in 10% formaldehyde for in a Windows operational system.
Statistical analysis
The data was evaluated by ANOVA complemented by Tukey-Kramer test (p<0.05). Statistical analysis was performed using Assistat software, version 7.6 beta2.0.
Results

Morphological
No morphological differences were observed in group G4 lesions treated with saline or treated with angico hydroalcoholic extract. At this stage granulation tissue with many inflammatory cells, fibroblasts and blood vessels at the site of the lesion was observed. In the superficial portion of these lesions we observed the presence of a fibrin-leucocyte crust with high concentration of leukocytes in particular polymorphonuclear cells. However, in days 7 and 14 we noticed a more organized granulation tissue, a higher concentration of large fibroblasts, numerous collagen fibers and blood vessels that were oriented perpendicular to the surface of the wounds treated with angico extract when compared to those treated with saline ( Figure 1 ). At the surface portion of the lesion we noticed the proliferation of the epithelial border below fibrinleukocyte crust, and was thinner in those treated with the angico extracts both at the 7 and 14 days, moreover on day 14 the lesion was covered by stratified epithelium. At day 21 both lesions had the same histological structure, consisting of dermis tissue and epidermal renewed tissue. 
Chromatographic analysis
The chromatographic analysis was performed to determine the presence of metabolites in the angico hydroalcoholic, and tannin in the inner bark 2 also known as proanthocyanidins.
Proanthocyanidins and other tannins are known to facilitate wound healing 5, 6 . Khanna et al. 6 studied the topical application of grape seed extract, which has appreciable amounts of proanthocyanidins in the process of wound healing in rat skin, and reported it has a specific effect on the induction and regulation in angiogenic genes transcription, also suggesting vascular endothelial growth factor (VEGF) activity. We identified large quantities of proanthocyanidins in our study with the Angico hydroalcoholic extract 5% (ethanol 7:3 H 2 O) from the inner and outer bark (Anadenanthera colubrina var. cebil).
Lesions on day 21, had no significant differences between those treated with saline and treated with the angico alcoholic extract, blood vessels were in lower concentrations compared with seven and 14 days, with reduced lumens, completely reconstituted epithelium, and moderate concentration of fibroblasts and collagen fibers. This data is supported in most studies, indicating that at this stage the injury process is already well resolved.
Morphology and morphometric analysis demonstrated improvement in the healing process of lesions treated with Angico alcoholic extract, on the days seven and 14 after surgery. However, at day 21 both lesions were very similar in tissue remodeling.
Conclusion
The angico alcoholic extract (Anadenanthera colubrina var. cebil) induces the acceleration of wound healing in skin wounds of rats.
